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For years David Cope’s earlier books [4,5] on twentieth century music were 
mandatory reading for my undergraduate music composition seminar. Although 
these books provide neither a comprehensive history nor a well-defined theoret- 
ical treatise on compositional techniques, they both impart one concept quite 
beautifully: that is that music is more than simply pitches and rhythms. It is 
therefore surprising to read the passionate and intense diatribe regarding 
automated stylistic composition in Cope’s recent book, Computers and Musical 
Style, in which a generative system based entirely on pitch and rhythmic patterns 
is presented. 
Cope’s thesis is based upon three concepts: a generalization of stylistic 
attributes which Cope labels signatures, a simple pattern matching method used 
to identify signatures, and implementation of an augmented transition network 
(ATN) for generating musical phrases by recycling signatures. 
The book is divided into six chapters: 
A history of automated music and an introduction to Cope’s own Experi- 
ments in Musical Intelligence (EMI) system. EM1 is a package of code that 
generates tylistic compositions. The package has recently been released on 
CD-ROM [6]. 
A categorization of musical style-a description of functional harmony with 
a seemingly obligatory incorporation of Schenkerian analysis (briefly 
described below) and a description of ATNs in language and in music. 
An introduction to LISP. 
An invention composing program dissected. 
Implementation of various Western and non-Western styles. 
Incorporation of user controls to create “hybrid” compositions. 
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Using a library of cliches, or templates of common features, is an economical 
and superficially acceptable method to mimic a style. However, its products are, 
by nature, either structurally unpredictable (at best) or structurally banal. An 
interesting model for this is Mozart’s Musikalisches Wiirfelspiel. in which the 
composer created a game in which anyone could create a coherent and musically 
plausible minuet by selecting common patterns by rolling dice. While the 
connections are guaranteed to be plausible and the transitions seamless, the 
product is locked into a phrase structure in which surprise, either through 
temporal compression or expansion, is prohibited. 
Cope has taken an interesting step in presenting a mechanism for seeking out 
cliches and abstracting them in such a way that these more general objects (which 
Cope terms signatures) can be combined and evolved. This mechanism is based 
upon a quasi-rhetorical parsing system in which musical objects are distinguished 
as Statements, Preparations. Extensions. Antecedents or Consequents (Cope calls 
this the SPEAC System). The justification for this method is described in what is 
perhaps the most cogent sentence in the book. “Constraints are better presented 
as lists of desired results rather than as lists of rules of what should not take 
place.” The step from here to implementation of a generative system based upon 
an augmented transition network is by way of a view of tonal hierarchy which, 
Cope claims. is taken from the theories of Heinrich Schenker (1868-1935). 
Schenker developed a reductive system of analysis expressed by a highly refined 
notational system that divided a work of music into progressively deeper levels of 
structure [13]. The deepest level. or background as it is called, reduces an entire 
work to one of a few possible formulae each expressing a cadence supporting a 
linear melodic descent. The rather obvious relationship between transformational 
grammar and Schenker’s layered structural approach that the author cites as a 
link between musical and linguistic generative systems is far less compelling than 
the influence of Hugo Riemann (1849-1919) on this work. Riemann’s theory of 
tonality rests upon groupings of functional harmonies in families of repose, 
tension. or a transition group that bridges between repose and tension. Thus the 
most complex harmonic digressions can be reduced to a rhetorical mapping 
according to a limited set of general classes of events (see [I 11). 
It is in his description of form that Cope first shows how removed this work is 
from artificial intelligence. A composer’s choice of a tonal form, the author 
claims, is analogous to a painter’s charcoal sketch which “describes generally the 
object to be painted”. It is hard to imagine that a composer of tonal music 
conceived tonal form in this way. Surely Mozart spent little time considering 
whether to write in sonata form or not. What was of issue was the weights and 
balances within and between sections. The dimensions of the work, the trajectory 
of the tonal goals. and the discursive context of tonality were paramount while the 
actual choice of a form was trivial at best. 
A related oversimplification is evident in Cope’s concept of pattern. Musical 
patterns pose unique and often highly erratic problems in detection schemes. 
These issues range from the frequency of occurrence and variability of patterns to 
subsumption and hierarchical salience rating. Consider, for example. the highly 
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embellished repetitions of a pattern in variation types on the one hand, and the 
numerous patterns that are based upon accented grace notes in Mozart sonatas on 
the other. To get a pattern recognition algorithm to incorporate wild card 
strategies such that ornamentation can be overseen when needed and incorpo- 
rated on other occasions is a nontrivial task. 
Another vital issue is the importance of patterns beyond the pitch domain. In a 
recent investigation of the last fugue of the Art of Fugue I considered the order 
and permutational type of voice entrances and found consistent use of a well- 
defined pattern that holds considerable bearing on the structural integrity of the 
piece. This layout (Fig. 1 in which TX represents the prime form of the x theme 
and J-x the inversional form of theme x) suggests numerous nested symmetrical 
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relationships. Of note arc the relationships between the second expositions of 
each thematic group which suggest a grand symmetrical and inversionally related 
scheme. 
The symmetries of voice entrances in this example suggest the possibility of 
unifying factors of greater generality than those issues associated with fugue. Such 
structures may be comparable with but not standard baggage of either the 
technique or the form of fugue. That music holds the possibility of expressing a 
counterpoint of structures has been elegantly discussed by Pierre Boulez [3]. That 
these structures interact in hierarchical ways is a factor of style that cannot be 
lightly tossed off. The hierarchies of such structures may be ill-defined and vague 
but they are signatures of great import. 
Augmented transition networks based upon the work of William Woods [14] 
offer permutability and flexibility in generating variants which Cope proves to be 
a useful tool for music. By restricting the implementation to a two-dimensional 
melody-based surface. an approach which suggests rich possibilities never gets 
much further than a player of the Musikafisches Wiirfelspiel. Ultimately Cope 
offers little more than a game of musical Mad-Libs. Not that musical games are 
inconsequential. They have been an integral part of composition throughout the 
history of Western music. Howcvcr Cope’s implicit inference that semantics are 
either unnecessary or an outgrowth of the system trivializes the process of 
composition beyond usefulness. The work of Leonard Mayer 17-91, which Cope 
cites liberally, was always concerned with an understanding of the emotive and 
semantic aspects of music. These issues have crept into AI on a number of fronts 
ranging from Minsky’s writings to the work of Roger Schank and his students. Of 
the latter. Wendy Lehnert proposed a method of incorporating emotive states into 
modeling systems. The incorporation of affect into music analysis has been 
proposed by Duisberg and by Smoliar. 
The difference between music and pieces produced by EMI is similar to that 
between the speech patterns of normal and aphasic speakers-while the former is 
both grammatically correct and meaningful, the latter can be grammatically 
correct yet devoid of meaning. Interestingly. the idea of signatures taken one step 
beyond context-free patterns approaches the idea of topics-which was intro- 
duced by Leonard Ratner [lO]. Ratner’s topics, rooted in Johann Matheson’s 
Doctrine of Affections and other composition and performance treatises of the 
eighteenth century. attributes meaningful labels to patterns and cliches by 
showing their derivations. The sources of topoi range from specific dance forms, 
national style characteristics. references to liturgical or conservative styles, or 
other common sounds of eighteenth century European life. A notable work that 
incorporates Schenkerian thought with Ratner’s ideas within a semiotic frame- 
work is that of Agawu [ 11. Although Agawu’s work is aimed at a systematic 
method of listening, the book poses a formidable compliment to Cope’s work. 
Recently I collaborated with Paul Bercovitz on a program that transforms 
patterns to fit over skeletal structures similar to those found in middle ground 
level Schenker graphs [2]. The patterns were represented as generalized interval 
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and temporal structures while the skeletal structures combine local structural 
melodic reductions, local and regional harmonic data, and metric unit infor- 
mation. Like Cope’s work, the program generates music by applying pattern 
abstractions to generative algorithms. However the program stops short of 
generating independent structures. Instead, the program invites the user to apply 
patterns as cliches and topoi in a manner heavily influenced by Ratner. 
Although I find the fundamental premise of Computers and Musical Style 
flawed, the book nonetheless has a number of merits. I find that Cope’s writing 
strength is in giving concise definitions and simple illustrations. The true 
pedagogue in him prompted an incorporation of a music primer which teaches the 
fundamentals of tonality in but a few pages, and a LISP tutorial, which, similarly 
manages to provide a fine introduction to thinking in LISP. If for no other reason, 
this section of the book is useful as a teaching tool. 
The primary weakness of the book is Cope’s conviction that the depth of music 
can be condensed into a two-dimensional generative process that finds cliches and 
tries to use them in a grammatically acceptable place. In his own words. 
I’ve heard all of the real Mozart sonatas many times. What a treat to hear 
one I’ve never heard before! 
Mr. Cope has written a number of beautiful and compelling compositions. Over 
the years his work has experimented with musical time and audience response and 
has crossed cultural boundaries. Although his work with EM1 has, through this 
book a chapter in AZ and Music, and articles in Computer Music Journal and AZ, 
received far more attention than any of his earlier work, I find this chapter in 
Cope’s career far less substantial than the days when his music spoke for itself. 
Jean Paul Sartre asserted that, 
At times there appear . . . certain structures which we call imagining con- 
sciousness. They emerge, develop, and disappear according to their own laws 
which we try to determine. It would be a great error to confuse this life of the 
imaging consciousness that is enduring, organized, and finally dispersed with 
the object of this consciousness which . . . remains invariable. [12] 
Sartre’s suggestion that awareness of context coexists with transient pattern 
recognizers has strong implications for music. Cope’s single-pass statistic-based 
generative approach will churn out compelling local events with weak or pallid 
large scale structures. While Cope the pedagogue has succeeded with a readable 
and lucid description of LISP and how it can be used to generate music, Cope the 
composer/researcher has packaged a simplistic and superficial program encased in 
trite philosophy and replete with the requisite number of abbreviations and 
acronyms. The theoretical issues raised by Computers and Musical Style are 
robust and Cope is an able and gifted musician fully equipped to face these issues. 
Unfortunately I find that the real issues here are hidden by smoke, mirrors and 
trivialization. 
References 
[l] K. Agawu. P/lying wirh Signs (Princeton University Press, Princeton, NJ, 1991). 
[2] J. Berger. P. Bercovitz. et al.. Music Magiciun (CD-ROM) (Sony Classical Productions. New 
York. 1995). 
131 P. Boulez, On Music, Toduj’ (Schott. Mainz. 1963). 
[4] D. Cope. New Directions in Music (W.C. Brown Co.. Dubuque. IA. 1971). 
[S] D. Cope. Nen Music Composition (Schirmer Books. New York. 1977). 
[6] D. Cope, Ex~rrimenrs in Musical Intelligence (A-R Editions, Madison, WI, lY95). 
[7] G. Cooper and L. Meyer. The Rhythmic Sfrucrure o,f‘ Music (University of Chicago Press, 
Chicago, IL, 1960). 
[H] L.B. Meyer. Emorion and Mewzing in Music (Umvcrsity of Chicago Press, Chicago, IL, 1956). 
[Y] L.B. Meyer, Music. the Arts, und Ideas (University of Chicago Press, Chicago, IL. 1967). 
[lo] L. Ratner, Ckxsic Music (Schirmer Books, New York, 1984). 
[ll] H. Riemann. Broc,khaus-Riemunn-Musikke~i~on (Brockhaus. WiesbadeniSchott. Mainz, 197% 
1979). 
[ 121 J.P. Sartre. f,‘E~e el le Nkmt: E.xsui d’Ontologie PhbwmtnoLogique (Gillimard, Paris, 1976). 
[ 131 H. Schenker, Free Composition (Der Frrie Satz). Translated and edited by Ernst Oster (Schirmer 
Books/Maxwell Macmillan International. New York. 1990). 
[ 13) W.A. Woods, Syntux. .Semuntic’.v. und Speech (Bolt Beranek and Newman, Cambridge, MA. 
lY7.5). 
